Cloning, sequencing, and expression in Escherichia coli of a cytochrome P450 gene from Cunninghamella elegans.
A polyclonal antibody against microsomes of a fungus, Cunninghamella elegans, was used to screen a C. elegans cDNA library. A cDNA clone, containing an open reading frame (ORF) encoding a protein of 389 amino acids (aa), was obtained. GenBank comparison (BLAST) showed that the protein was closely related to P450 because a heme-binding region, which is highly conserved in all P450 sequences, was found in the ORF protein. Using an oligo probe designed from this C. elegans heme-binding region to rescreen the cDNA library, we obtained three new clones. Sequence comparison showed that the three clones, with different length cDNA inserts, were from the same mRNA of the C. elegans P450 gene. One clone had the full C. elegans P450 gene, encoding 473 aa with a molecular mass of 54958.60, whereas the 389 was a part of the 473 aa without the N-terminal. The entire C. elegans P450 gene was successfully subcloned and overexpressed in a plasmid-Escherichia coli system (pQE30). Immunostaining with three antibodies (CYP1A1, CYP2E1, and CYP3A1) against mammalian P450 enzymes and benzidine staining for hemoproteins showed positive results for the recombinant protein expressed in E. coli. A phylogenetic tree was constructed by comparison of other fungal P450s to the C. elegans sequence. The C. elegans P450 clustered close to the cyp51 family and was named cyp509A1 by the International Committee on the Nomenclature for Cytochrome P450 Enzymes.